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mm^] mmm 

m^rmmt)^. C r - T a C r - N b C r 

(Sir. AMt-t^o ) Co-W^^^, Co-W-B^-^^. Co -Mo 
C o -Mo -B^-^^, Co-W-Mo^-^^, Co-W-Mo-B^ 

^^fs^iorjt^m-fy^^mitn^m (pat. Bjgh-rso ) }i^^<Dmx^^ti^ii^ 

, Mo, Al, Ta, W, Ni, B, S i ^ J: ?>* V 1 mJ2^±*^ ^ ^ 

3 ] C r - T a ^^±i>^. T a ©^^A^ 2 5 a t 5 0 a t %(D|gH 

[If ] C r - N b N b (DmmH^ 2 5 a t %~ 5 0 a t 

p^T'fes r $:#isii-r 1 — 3 (Z)Mti*^ 1 mizmm<DmM.mmmi^. 

im^^ 5 ] C r - T i T i ©aS*'^ 2 5 a t %~ 5 0 a t %<Z)|gH 

[ft 6 ] C r - Z r Z r (Dmrnt)"^ 2 5 a t 5 0 a t %C7)^H 

7 ] C r - H f m^±f3^. H f (Dmmff^ 2 5 a t %- 5 0 a t %(0«gH 

[ft*^ 8 ] C o -W^-^^TtJ^ W(7>mmti^S Oat %- 5 0 a t %(D^Hl^T^ 

C»^3S9] C o -W-B^-&^}«)^ ^(Drnmii^S 0 a t%^5 0 a t%<Dmm 
f^T'fey, B<Z)aS*'5 5 a t %|^TTfeSZ:i:$:#^i:-rSlf^^l -8<Z)^tl 
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[If 1 0 ] C o -M o^^^^'J, M o (Dmmti^ 3 0 a t 5 0 a t %<Dm 
C»^3S 11] C o -M o -B^^^ttK M o (Dmrni)"^ 3 0 a t 5 0 a t % 

[0^^12] C o -W-Mo^-^^A^^ Wi:Mo®-^ft(Z)aS*^. 30a t% 
— 5 0 a t %(D^HWT*fe -5 ill" -5^*3^1-1 1 (D^fsTtl*^ 1 ^^{CfH 

[ll#^13] C o -W-Mo -6^-^^}^)^, Wi:Mo®-a-|t®ti^*\ 30a 
t %'-5 0 a t B(Z)ig;S;{)'J5 a t %fitTT'fe<5r 

1 ~ 1 2 oDMti:^)^ 1 mizmm<Dm%mmmi^o 
■t^m^^ 1 ~ 1 3 (DVN-r^x*^ 1 mizmm(Dm^mmmi^. 

1 5 ] m^mtiK Co-Cr-Pt ^-a-^, Co-Cr-Pt-Xa^ 
C o -C r -P t -B^-^^, Co-Cr-Pt-B-Y^-^^ (YtiT 

^m^^ 1 — 14 (D^tii)^ 1 mi^mm<7^M^mmm^o 
1-15 1 ^{cfH«®i^^sa^^#:(^)$g)t:^^c 

[|f#^17] BjSc^^ffi$:^^#H^{C»S-r'5>X^-e<Z)^^;^';^i±;?)^, 5X 
1 0"^P a-5 X 1 0"2p a^ieHf^-tJ^-Sr i:$:#^i:-rs»#3^1 6 {CfS^ 

m^m 1 9 ] m^m 1-15*^1*1 8 <Dnni)^ 1 mi^mmo)mM.mmmi^t 
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[0 0 0 1] 
[0 0 0 2] 

?«^^fa^s^^fi® iST-fe-s/N- Kt^v ^^^s (HDD) li, m^^(Dm 

[0 0 0 3] 
[0 0 0 4] 

TV^-g>o T^V^-'i^AS^illi^ffiW^LjtA 1 -M g-a-^(Z)«#:Ji{CN i - P 
[0 0 0 5] 

m^mm (Co-Cr, C o-C r -T a^-a-^^) . M^M (Co-Cr-P 
t-Ta, Co-Cr-Pt-B^^^^) , (*-3j^>^) 

[0 0 0 6] 

^^'[^S^CMV^^tl-SC o - C r - P t -T a^-a-^. Co-Cr-Pt-Bm 
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Co-^^li (10-0) Mfe-Stt (11-0) ®^ciB|BIbTV^Sr ii^'^M 
[0 0 0 7] 

rjtis. ^^mmm<D(p<D r.j m^m^mt^^-^^^-mm<^^^mm 
i 1) ii4-D(Dmmx^mt>^:^K ^(d^x^ izmvriti=- (h + k) t 

-So 

[0 0 0 8] 

Sit:f2#(D^-^{cii, co-^^ii (0 0 • 1) ®^cigIBILTv^s^^:*^M* b 

v^„ ^ic, m\Hm^<Dm^. co^^(d (lo • 1) ®^ (0 0 • 1) m<D^w. 

[0 0 0 9] 

co-^^(Z) ( 1 0 • 0) ®^ ( 1 1 • 0) m^m.mm\^-^-&^ ^ intmi' <M 

Slifls^Oit^^^^ (bcc^jt) $:^1§C r-^^A'^T:%Mi: bTMV^e54^TV^-5 
o C r-a-^® (10 0) ffifCli, C o-^^(D (11 • 0) mi}^m\^l^Slt<. C r 

^±(D (112) miziiCo^^(D (10 • 0) ffi*^Ber^aLav^. 

[0 0 10] 

N i - p^-^^timmm^ ^y^^tix^^^rjv^-^^^mm^MmLrc^. c 

xtf^:?re/-v;i/^;S3i±2>r iiiCck y c o-^^co (11-0) ®:ft^SBfnib^if^ 

[0 0 1 1 ] 

1 0) ®75)^SBlRlb^<, ^<Z)±lC^;R-t-5C o^^li (10-1) ffi^^iSlnlbT 
L^V^^f ^ L<5&V^. Co^^(D (10-1) C«f*^®|^ 
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[0 0 12] 

:fS^ y^m^±l>ZC r (10 0) ®, feStt, (112) ®{cSiJ|Bl$"fr-5 

3 n * -eii^ $ ti T V N ^ o 

[0013] 

a-n^yA-#flFE P0704839A 1 ^iit^T'JilgS tlT VaS B 2fl|7t$:ito 
Al-^^ (Al-Ni, Al-Co, Al-Fe^-a-^^) $:T%Mi:LTfflV> 

^^mxit. A 1 -N i A 1 -C o^-^^^tCi: Ul^'l4JS(Z)MH^!i^*vh 

y-rX7^)^{Sil^34^'2>Zli:;^)^5tM$tlTV^^o B 2^7t®4iT%, Al 

o Zltltt A 1 - N i ?h^^<Dm^. A 1 - N i m^±<D (112) ^^^^^^^(O 

Co^±(D (10-0) Mtmi^XBk<^^'ry^y^ir?>r=.!sblz. Co-^^cD 

(10 • 0) mff^A 1 - N i^^^CD (112) ®±{C{Caill°^ 3p^>■v;^^;R-r 

s:^«?)T'feS3 co^^tf'^fji^m^mt)^ (10-0) icKi^-r^fc 

[0014] 

4tfF^3 2 1 7 0 1 2-^7?ii, c o ^^m-^t^^rmm^c v^^cdtiz^s. 

m-t^^mzj: iJCr (10 0) Co^±(D (11-0) M(Z)X 

tf ^ =3^ ^ S: {EjI $ i± T V ^ S „ 

[0 0 15] 

[|§ ^ tJj'^^S^ L ck e> f -g. M] 

MfHa-^^y/^°#i^E P O 7 O 4 8 3 9 A l<25t#-eii^$tlTVNSB 2«it$: 
#oAl-ir^ (Al-Ni, Al-Co, Al-Fe^-a-^^) ^rMMULX 
Mv^S#^*-e^i, A 1 - N i^-^^O (112) tl°-^rli®< (112) ®(7)SB 

A 1 - N i^-^^CD (112) Mli@2|Bl$i±S7^i?){Cli. A 1 - N i ^^^(DB: 
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[0 0 16] 

#S^||3 2 1 7 0 1 2#(Z)^;teMfCfa«$tlTVN'5C o - 30at%Cr-l 
Oat%Zr, Co-36at %M n-10at%Ta, Co-30at%Cr 
-10at%SiO2, Co-25at%Cr-12at %W)5: ifT'li. C r 
(10 0) ©IClBlBJbTC o-^^® (11-0) ®(DXtr^dp^>^;i/^;Rli 

[0017] 
[0 0 18] 

ig^'^-f >^/N-f h'f[:(^)|5aWllHlc%)^oTL*e)o bfe^^oT, T''r::^i}^^® 
{C?^fig $ 4x -5 IHI Q {i^V :^ ® — gp^j'^ ® ai;&nx 5^ $ ti -5 r ^'^MS T ^ = 

L'rfflv\p,ti'So «3^5:fH^-r'5SP^i*zitiJ2A^(D^m*^Mv^e)tiSo ess 

[0 0 19] 
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[0 0 2 0] 

« S: ^ r S 6?; -5 o 
[0 0 2 1] 

[^M «i^-r § «) ® #13] 

M^bT, Cr$:^^^hL. Ta, Nb, Ti, Zr, H f L 
?i^'[4X=^Ji{C^ML. 3 e>{C-e®±CC o Co tew. B. Mo^ 

b feM S: ffl v^ Zl ^ IC J: y a^iH^S^^g(Z)#tt S: iRlJtT' ^ S ^ i: 5: ^ ffi 

[0 0 2 2] 

hm%Mmmzis^\^x. #^a'[4T«s»*^2MJei^±®^JS«i5t*^e,^y, 

#?§^ttS«W3b^e>, Cr-Ta^-a-^, C r - N b Cr-Ti 
^-a-^, Cr-Zr^-a-^> C r -H f ^-^^Tb^^JSl-Sl^y^J^^^lSn-SM (J^^T 
. AMil-r-So ) i:, Co-W^-^^, Co-W-B^-^^. Co-Mo^-a-^ 
, C o -Mo - B3^-a-^, Co-W-Mo^-^^, C o -W-Mo - B^'^^*^ 
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[0 0 2 3] 

(2) 4¥miirmmi}K Bm(Dm^mmiz. crm. ^rc^it. crUTi. mo 

, AU Ta, W, Ni, B. S i J: ^litl^ 1 SJe^^^b^ C r 

e (1) iz$im<Dm%mmm^o 

[0 0 24] 

( 3 ) C r - T a T a (Dmmi^^ 2 5 a t %~ 5 0 a t %(Z)|gHl^T'fe 

s^i:5:#^^-r-5 (1) (2) izmm(DmMmmmi^o 

[0 0 2 5] 

(4) C r -N b^-^^jb^, N b©aS*^2 5 a t %~ 5 0 a t %<DlSHP^T'fe 

(i) ~ (3) (D^nnj^ imizmmcom^mmmii^o 

[0 0 2 6] 

( 5 ) C r - T i ^-^^Tb^ T i (DmmtT' 2 5 a t %~ 5 0 a t %C7)®H|^7?& 

ii^^^ii-r-s (1) ~ (4) <DMM^imizmm<Dmummmi^o 

[0 0 2 7] 

( 6 ) C r - Z r ^^±t>K Z r (Z)^^*^ 2 5 a t %— 5 0 a t %<D|gH|:^T'fe 

^^h^mnt.-t^ (1) ~ (5) (^Mti;^^ 1 JS{cta«(Da^ia#^^o 

[0 0 2 8] 

( 7 ) C r - H f H f 2 5 a t %~ 5 0 a t %®|gHl^T'fe 

3 (1) ~ (6) (D^M^ imizmm<7)m^mmmi^a 

[0 0 2 9] 

(8) Co-W^-^^*\ W©i^;S*'^3 0 a t %'-'5 0 a t %®^HWT'S)S3 

2is:#Mi:-rs (1) ~ (7) (D^ni)^ imizmm<Dm%mmmi^o 

[0 0 3 0] 

(9) C o -W- B^-a-^;^\ W®a;K7J)^3 0 a t 5 0 a t %(Z)^HWT^fe 
BCD^M^b^S a t %Je^T-r^'5Zli:S:#^i:t-'S (1) ~ (8) (Di^M^ 1 

[0 0 3 1 ] 
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(10) Co -M o ^^^f)^. M o (Dm^tl^ 3 0 a t %~ 5 0 a t %<7)«gHP^"e 

(1) ~ (9) (D^ni)^ imcmm(DmM$mm^o 

[0 0 3 2] 

(11) Co -Mo-B^^^ti^. Mo Oat %~ 5 Oat %(Z)^H 
p'g'efeU, B(Da;g;^)'^5 a t %J5ATT-fe-£>z:i:$:#^^-r-5 (1) — (10) <Z) 

[0 0 3 3] 

(12) Co -W-M o ^^^H)^. WtMo (D^tfaymmf)^. 3 0 a t 5 0 
a t %(0^Hl^"t?^^^i:$:#i!ti:'r-5 (1) ~ (11) (Di^M^ l^lzmm(D 

[0 0 3 4] 

(13) C o -W-Mo -B^-^^:;^^ W hLM o <D^tf(DmmijK 3 0 a t 

5 0 a t %(Z)^Hl^"efeU, B(Z)a-g;b'J5 a t %Ji^T"e&-sr i:$:#^i:t-s ( 

1) ~ (12) (DifiiM^imizmm(DmM.mmmi^o 

[0 0 3 5] 

1) - (13) ®VA-rti*M:^{cfH^®??^^fB^^flSo 
[0 0 3 6] 

(15) m^Mi)^. Co-Cr-Pt Co-Cr-Pt-Ta ^-^^^ 
C o -C r -P t -B^-^^, C o -C r - P t -B - Y^-a-^ (Y«T a, * 
feli, CuT**>-5o ) ;5)^ej^titl'5'f5r4x;b^l«JeA±T'feSri:?:#^ilt-S (1 

) - (14) (DiRfn:^^ 1 mizmm(Dmmmmi^o 

[0 0 3 7] 

(16) AM, BM. cm^^<Dmvm^t^j:m^^^> Bm^^m^ 

, BM<^)«®S:^^#H^lcmM-rsxSS:-^t;zii:S:#|gti:-r S (D-d 

5 ) (^^ti*^ 1 mizmm(Dmmmmi^(Dmmijm. 

[0 0 3 8] 

(17) BMO^M$:^^#H^lc#^-r-5X^T'®m^;5fXj±*^ 5X10"^ 
P a-S X 1 0"2p a<D«gHWT'fe-5z:i:S:#^i:-rs (16) ICfB^om^lB 
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[0 0 3 9] 

(18) (16) (1 7) (om%mmm{i^(DmM:^m^m\i^xmmLfcm 

[0 0 4 0] 

(19) (i)~(i5)^^ii(i8) (D^ntf^imiz.mm<Dmn.mumi^ii 

[0 0 4 1 ] 

4¥miirmmti^. ^^m^m^mtf^^. cv-t a^^±. ct-n 

b^-^ife, Cr-Ti^-^^, Cr-Zr^-^^, C r - H f ^-^^^^ ^ ^ Sl¥ 
:fy-^'^mitti^m (PAT. AMiL-r^o ) ^> Co-wm-a-^, Co-W-B^-^ 
C o -Mo^i?i-^^, Co-Mo-B^-^^, Co-W-Mo^-^^, Co- 

[0 0 4 2] 

M«)attMffl!ltC, CrM> ^fctt, CrilTi, Mo, Al, Ta, W, Ni, 
[0 0 4 3] 



1 0 
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[0 0 4 4] 
[0 0 4 5] 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

[0 0 4 9] 
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[0 0 5 0] 

M^im&.±^^t}m^i¥mi^mm±K^mL. ^<^)^> co-w^-^^. co 

-W-B^-a-^. Co-Mo^-^^. Co-Mo-B^-^^, Co-W-Mo^ 
[0 0 5 1] 

C r - T a^-^^^CfcH^T, T ai<D'MMit2 Sat %~ 5 Oat %(Z)|gH|:^T' 

bA^b^7!)^^> ^S^:^JICJ: 2 7C^*/^®EI{c^vnTC 1 

5^it$: 7 5%JS;±?t-t<5M^:&'^> SNR (Signal to Noise 
Ratio) hM®^^'[4$:l^^lCil;^t-^#-e&-5r ^$:M.mU^o 
[0 0 5 2] 

C r -N h^^±iZ^\,^X, N h(Dmmt2 5 a t %~ 5 Oat %(Z)*gHP^'e 
^^z.hiimt. LVNo ^©aSliC r -T a-^^(D#-^i:|S|^-efeSo 
[0 0 5 3] 

C r - T i ^-^^{C^^nT, T i 2 5 a t %~ 5 0 a t %®|gHl^l? 

$>-5 3i:*W^ L/^r^o ^aymmtc r -T a-^^CD^-^iim^lJ^^^, 
[0 0 54] 

C r - Z T^^±\ZlB\i^X. Z r(7)fg;g«2 Sat %~ 5 Oat %<7)|gH|:^7? 
:&^z.tt>^iif± LVNo -econaiiC r -T a-^^(D#-^i:|WI^T^fe-5o 
[0 0 5 5] 

C r - H f ^'^^^CSV^T, H f <Z)?ggg« 2 Sat %— 5 Oat %®|gHl^T' 

feszii:*"?^? * LVN„ -eG)SlffiliC r -T a^^<Z)«-iri:i^i|-e&So 

[0 0 5 6] 

C o -W^-^^^CfcV^T^i> W<Z)aS«3 Oat 5 Oat %<Z)^Hl^;*W 



miiE# 2003-3046808 



#2 002—198780 



± (He) *^<£TbTb*e)o 
[0 0 5 7] 

C o -W- B^-^^^CfeV^Tli, W(D^iS^ 3 0 a t %~ 5 0 a t %(7)^Hl^ 
> B(3D^iMS: 5 a t %jeilTi:'^-5®;()W^ bV%o W;?)^ 3 0 a t %?^a-eiiC o 

(Dmmti^^ 0 a t%J:Uli5VNh, I3:^®_hfc?^^-r HS^^-t^T^M® 
C ^■^^<5DiBI6I'[£;b^<STbTL*V^. (He) ^^^^ST b T L ^ e) o ^ B 

He (^i#;d) A^<£T-t^o 
[0 0 5 8] 

C o -Mo^'&^tCiJSVNTli. Mo(DWiB\tZ Oat 5 Oat %(Z)|gHt^ 
*W*LV^o Mo*^3 0 a t %?^ilT'liC o 7b^?g^>fb$:#o T b * VN^^-ffiT^M 
A^mi^ttM i: ^ o T b * e) o ^©M^i: bT«^7i* tif-^5#(c:;?. A>r 
'YX*'J|§^bTb^V^SNR$:i£T$i±So WcD^i^Tb^ 5 Oat %J; ^J]«V^^, 
m7L\t^(DlL\zi^m.-ir^. ||3#m'l4T;«iM®C r-^^cDffiloHS^^^STbTb* 
v^, (He) *^<£TbTb*e)o 

[0 0 5 9] 

C o -M o - B^-^^{C^3V\Ttt, Mo 3 Oat %~ 5 0 a t 

HF^. BCD^MS: 5 a t %jeJlTi:f -SOj&W^ bV^o M o 3 0 a t %7fc#|T'li 
C o f^mit S:#o T b * VN#?^14T^M7b^i*tattM ^^oTb^-D. 
bT»^32t* tlfefS#{CX A>f ^^^l^<^) >^ >r Xj?)^^^ bT b * S N R Sr<ST$it 
Mo<5Da^*^5 0 a t%J:U^SVAil, m?L\t^(D±\Zl^m.'t I|3(Z)#^^ 
-fSTS&McJD, C ^'a•^(DBBIRI'l43^)'^iSTbTb*v^. (He) *'?{STbTb 

^e)„ *feB(Z)?gS*^5 a t %<k yiS<^<5il, #lC#N??SttT;N!iJi 3 Mfi^^*^ 
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SBf^HS^'^^STb. He *^<£Ti--5 

C o -W-Mo^-^^{CfeVNTli, WHMoCD'^mtS Oat %~5 0 a t % 
(Z)|gHl^*W* LVAo ^tMolt^mmM't^(DX\ Co-W^-^^. Co-M 

iST^itSo W^Mo®^i^(7)-^ft;^)^5 0 a t %i: ^J]«v^i:, m^it^<D±izm 
^■tS, HSO^^^^ttT^M®, C ^-^^<Z)iH|BI'l^;5)^^£TbTb*V^, H c (# 

[0 0 6 0] 

C o -W-Mo -B^-a'^^CfeV^T^±. Wi:MoCD^gMtt3 Oat %'-5 0 a 
C o -Mo -B^-^^i:|SI^;5;MfnJ5:^-ro b^t^'^oT, W^M o <Z)^iM(Z)-^lt 

0 a t %^mxitc o t)m^t^w-^x v^\>^im^ri&mf}mm^m tfjt-^ 

^VASNRS:<£TS*S„ WhM o ©aM^-^ff;?)'? 5 0 a t % J: t;igv\i:, 

v^, He (uwij) tt^i&TLXLtOo B(Dmmitco-w-B(Dm^t.mmx 

[0 0 6 1] 

}^W*b<> #Na'[4T«5»:*'^, #Wff e> C r - T a Cr-Nb 

Cr-Ti^-^^, Cr-Zr^-^^, C r - H f m-a-^*^^>^-g>l¥:«)^ 
e>^«tlS^tlA^iaje^Jb$:-^tfMA^^y, -?-<Z)J:lCC o -W^^^, C o -W 
-B^-^^, Co-Mo^-^^, Co-Mo-B^-^^, Co-W-Mo^-^^ 
, C o -"N-Mo -B^h^^ti^ht^^m-ti^hmUn^nnti' 1 «a_h5:-^t^M7b'^ 
feU. S e>{C-e®±CC r CriiTi, Mo. Al. Ta, W. N 
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[0 0 6 2] 

izmm-t^m (mi<Dm3(D0m^rmm4. (cm) izmm-r^o ) it. cvm 

T'ld:*&^^i!t*Vh§V>(D-e, Cr-Mo, C r -W, Cr-V, Cr-Ti^-^ 
±fj^i£(D^OiZ^ Mo, W, V, T ifjiif^mUl^XC rCD^^mWL^Itiif. M 

[0 0 6 3] 

#»ffiT«feS®C rS^TtliC r-^^M ®Ma^@H|Rjli, (10 0) ®$:M^gB 

ffiis^if scD^w^ bv\<, ^(Dm^. im^r mm (D±izm^Lr^m^m(D Co 
^±(Dm^ammf}^^^)^< (11-0) ^^^<DX\ m^&^n^m:^ituwi^ ( 

[0 0 6 4] 

ig^ttsii, w,rmmmrmm(D. m^it (loo) ®i:3^^(c^<*&^;<)^v' 

^<Dfj<0t.L\i^o m^it. Co-Cr-Ta^i^, C o - C r - P t 3!^, Co-C 
r-Pt-Ta^, Co-Cr-Pt-B-Ta^, Co-Cr-Pt-B-C 

[0 0 6 5] 

m^it. Co-Cr-Pt ^-a'^C^)^-^, C r (D^^Mit 1 0 a t 2 5a 
t%(Dmm\^. P t(D-^^*tt8 a t ^/o—l 6 a t %®|gH|:^ il "t-S ® S N R 

[0 0 6 6] 

Co-Cr-Pt-B ^-^^OD^-^, C r <D^m&it 1 0 a t %~ 2 
5 a t %(D|gH|^, P t (D^^Mlt Sat %~ 1 6 a t %C^|gffl|:^. B (D^MM. 
til a t %'~2 Oat VoOymmP^ii-t^o^ii'^SN R\vii±a)Mi)^^0t. UV^„ 
[0 0 6 7] 

Co-Cr-Pt-B-Ta ^^-^(Dm^. C r 1 0 a t 

2 5 a t %<D|lgHl^. P t (D-^^tfili 8 a t %~ 1 6 a t %CDfgffl|^, BOO 
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^^Mit 1 a t 2 0 a t %®^HP^, T a ©"^^Mli 1 a t %~4 a t %(Z) 

IgHf^ (Z)*^ s N R r&i±®.^,*^ e^^f * b V^o 

[0 0 6 8] 

Co-Cr-Pt-B-Cu ^-^^©S-^, C r (D^^Mit 1 0 a t 
%~2 5 a t %(D^H|:^, P t 8 a t %~ 1 6 a t %(D^Ht^. BCD 

■^^*li2 a t %'^2 Oat %(D^Hl^, C u(Z)-^Wili 1 a t a t %<D 

[0 0 6 9] 

^^/sCDll^7t)^e,4 0 nmJ2AT'^^'5®*W* L^^^o 4 0 n m § i:> ^tt 

iSJlli, Co-Cr-Pt-B-T a^^^t-t^itC o-Cr-Pt-B-Cu 
m^±^t=.itC o -C r - P t -B^-a-^*>Pj;&S=b(DT'feS(Z)*'«> fB0S^# 
<4<Z), SNR#'|4<DB5c«©,^,A^^^i^f * bVAo S±Mli. Co-Cr-Pt-B 
-C u^-^^^feliC o - C r - P t -B^^±tf^^fji^^(DV&^<Dt>K K&m 
g^#'f£(D, SNR#'|^(D^#®.^,7{)^^{i^f * LVN. 
[0 0 7 0] 

, sB^#^#'M;ilJSNR(Z)[oI_h^m:^)^f ^tiSo #^'f4tf r^JlttC o , Cr 
^^ti^<Dil-^^Z.llfi^X^^o Co-C r^-^ifeh Litil^C r<D-^**ld;2 
5 a t%~4 5 a t %(Z)«gHl^l?feS (D*'^ S N R |^a_t:®,^,*^ t b V>o 
^^mo^BimtO. 5 nm~3 n m(Z)|gHp^-e&S S N R |^IJ:(Z).^,*^ ?>^f * 

[0 0 7 1] 

?^ffiMtcBS:^tf#^lcii. #^^^ttT%M^H§^^4Mi:cDJ^#>f^^£^c^v^T, B 
aST&U a t%\ik±<Dm.mzisn^C rmmti^A O a t %J!^^Til5&oTV^S<D*^ 
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[0 0 7 2] 

^^m:^^tLr:imn^mm^^^tf}^x'^^o ummo^mmiti nm~i o nm 

[0 0 7 3] 

^ -5 ?S m M Sr IS t-t r i: $ S o 
[0 0 74] 

(5Di:L/Tt)^V\„ 5^^;?.^^-Jft$:^L;t*=Kc?)^ffi(Z)^i^ffi$*^, 0. Inm 
~0. 7 nmOfgHf^ (i U^?* b<aO. 1 n m~ 0 . 5nm(Z)|gHl^o $ 
{C^f*L<ttO. Inm—O. 3 5 nm(D|gHp'3o ) iU&S J: ^ iCiBXi-^©*'^ 

[0 0 7 5] 

a)^#i±6 om/^-i 2 0 oia/:9*®*gHp^^-r€>3i:*^, 7='^^;^^-^-Jci: 

[0 0 7 6] 

b -if -SOX S: M fe^^^S 5: ffl V> S r i: ^ -5 c 
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[0 0 7 7] 

n^-t^m^^y F2 2 ii, :L(Dm^^^y F2 2 ^m%mmmii^2 0 izMi^rm 

mn^m^mM^2 4 it. Mi)^^Ai]-^nr^7'-^^mmLxmmm^^m% 
/\>y \^2 2izm^r^*j. mn^y F2 2^^^<Dn^m^^^mhx^-9^M 

izm^^t.ff^x^s^oiztj^'ox\>^^o :$i^m(Dm%mmn^mmzm^^^mM 
/\^yF2 2(cii, n^m^t.hxmi:^^m%m.u^m (amr) ^mmi^r^MR 

(magnetoresistance) m^tdV^Xfj^K. Ui<imM.m.mM^ ( 

GMR) ^mmvr^GMRm^^jtif^mvt:L^ vmmmmmizmLt^^y ks:m 

\>^^z:ttf^x^^. 

[0 0 7 8] 

±tm%mmn^mmiz^nit. mmmmmizmhr^mmimn^mm^mm. 

[0 0 7 9] 

mz:$imm(Dm'^:^m(D-m^mm't^o 

[0 0 8 0] 
[0 0 8 1] 

^^^SffiSR a*^2 nm ( 2 0 > h □ - A) PJ.r. W 
[0 0 8 2] 

^®(Z)^/h^feU (Wa) iS^O, SnmJg^T (J;y^*b<iiO. 25 
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bVN„ m'j^z>i3i*) (wa) it. m^it. mmMm^m^mmp - 1 2 (klm- 

Tencor^fcig) StMvn. M^ISH 8 0 niT'(3D^M¥^5|fi$ il bTM^-T S 
[0 0 8 3] 

cku 1 0 010-4 0 ot:®$gai:*FT'iin^t--So ^iS^'ffi*^ 1 -tic, 

>y h $:Mv^TDC^V^^iR Fvy:^^ h □ > X/A" ^y ^ U > ^^^IC i: U ?^figi-'5o 
[0 0 8 4] 

V>-2>^-^>At^liK3gS*^ 1 X 1 0"^P a — l X 1 0"*^? aCO^m^t^^t.X- 

ALTSji:S$-B:TX7N°>y t5?^M^J3r^e>o :r.<Dt^. m^-t^^^v-ito. 2 

[0 0 8 5] 

l|2®#?^ttT«eM3 (BM) hm3(D#?^'ffiT«lM4 (CM) (Z)|SIC«, ^ 

rmm (bm) ^mm^^^y^'^iJ^^Mmi^^Mwm^^r^itmmmmn.^izm 
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#^(7)-e^ff* L/V^„ ^(Dm^itm^it^ 5tj^K^M*u X 1 o"^p a^^^T^cfev^ 

T 5 X 1 0"^P aJ^±(Z)^l^^*x$:-^t^#H^^-rs^O;^W^ bv>. MM 

*b<li> 5 X 1 0"^P aJe^Ti:t■-50*^^V^, 
[0 0 8 6] 

#?^'i4T%M§:?^^L/7^^> 1 5 nm~4 0 n ni(Di^^§:W L feS'SM^r^tt 

ICJ: yj^^KfSo XA^y 3? U ^^M^-^^y hliC o -C r -T a^, Co-C 
r-Pt^, Co-Cr-Pt-Ta^, Co-Cr-Pt-B-Ta^, Co 
-C r - P t -B-Cu^*^^^^i4^fev^•r4^*^-a^^t^=fe®^M^^^^^^fet' 
<Z)5:^V^SZli:7()^T'#■5o C o - C r - P t ^-^^(Z)^-^, Cv<D^m 

»li 1 0 a t %~ 2 5 a t %(3D^HP^, P t Sat %~ 1 6 a t %<D 

^Hl^i:-r-5^^*^"^'^'5o Mxli, Co -C r -P t -B-T a^-^^C^^-^ 
. C r CD-^/tiii 1 6 a t 2 4 a t ^ofD^Hl^, P t (Z)-^^*tt Sat %~ 
16at%®|gHl^, B 05-^^*1^:2 a t %~8 a t %(Z)$SHW, T a (Z)-^*» 
lil a t%~4 a t%<Dmm\Ht.-t^^tiS^X^^o M^li. Co-Cr-Pt 
-B-Cu^-^^(Z)#-^, C r 1 6 a t 2 4 a t %®^fflp«g, P 

t <D^m^\t 8 a t %~ 1 6 a t %(DmM^. B 2 a t %~ 8 a t % 

©fgffll^, C uCD-g-^ili 1 a t %~4 a t %<D|gHP^^t- -5^ il^^T'^-So 
[0 0 8 7] 

rrT% #affiT^ji(^C r ^feliC r-^^(Z)M^@eiRlli@$fciSlRl®*^ (10 
0 ) $:^bTV^^ J:e>iC?^fig-r-5(D*W^ bV^„ 
[0 0 8 8] 

#?§SffiT*M iH^ffiMil®ISJC#1^'f£tfi[SMS:^ltS«'^«. Co-C r^^ 
^ (C r (D-^^*tt2 5 a t %'-4 5 a t %(Z)|gHl^o ) & MJPF il b A° »y ^ 

lC33l:rSC r?g^*^4 Oat %&,-r}LtA^ ii^tjiT.^'^V ^ -0kWXWlMir ^(Dfi^ 
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[0 0 8 9] 

[0 0 9 0] 

[0 0 9 1 ] 

[IIS6M] 

mmm i ) 

#??^f£«5Ki:bT:itf^X*^ (^S6 Smm, |^#2 0mm, ffSO. 63 5 
mm, ^®5|e$ a;^^^^^ hn-A) ^ D C V^:^ h n >::?.7N°>y (.r%)\^ 
/mS^C 3 0 1 0) f^iC-fe^V N L^o K3g^JM^5: 2 X 1 0"'^T o r r (2. 7 
XlO'^Pa) t.1^M^m,Vtc^. 'mii^m^T^m (AJS) ^iL-T, Cr-Ta 
(C r : 6 5 a t %, T a : 3 5 a t %) ii^^t^^^-^V ^=foMV^TS 

mz.x2Q o^y^7.vu-h.m.mhfco m^i^m^-rmm (bm) iibx, c 

o -W-B^-^^ (C o : 5 7 a t %, W : 4 0 a t B : 3 a t %) fs^^tji 
^^->fv h$:fflV^TSM^CT2 0 0:Ay^'7. Nn-AaJfLfeo 
[0 0 9 2] 

^(Z)=g&, «=KS:2 5 OX:{Cinl^Lfeo mmmn^^. 0 5Pa-e5# 

raiSifeLfco ^3#?g^'|^T«!iM (CM) i:bT, Cr-Ti-a^^ (Cr : 80a 
t T i : 2 0 a t %) tS^^f^^ ^ -^f V V ^MV^T 6 0:t>^*X h O-A^ 
ML/feo ^W&^¥'^m>L\^X\XOoOT^^ (C o : 6 5 a t C r : 3 5 a 
t%) ;5)^P,^S^->!f hS:Mv%T2 0;r>^::^ hn-AHML/feo 
TCo-Cr-Pt - B-^^ (Co:60at%, Cr:22at%, Pt:l 
2 a t %, B : 6 a t %) ts^^f^^^-^fv h V^T^^'[^M'T?^-g> C o - C r 
-P t -B'^^M^2 0 0:t>^*>^ hn-A(DM^"e?^fiKL/> -g^^m 
) 5 0;r>y>^ hn-A&HMbfeo ^l^^<^>A rJEbli3 mT o r r i: bfco 
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[0 0 9 3] 

-ih^-fif-, RWA 1 6 3 2 (GUZIK^fcig) V^TSa^S^#'[4$:^^fe 

o fB^S^#ttli, n^mnm:h (taa) , BRirMMffi;^<^^ffi'Pi (pw5 

0) , SNR, yt-zi^-^h (ow) fjtif<Dmmumn^^m^Lr^o mmn^ 
#ffi®M{cii, s^gpicB:^??^^^^ (GMR) m^^m-t^^^mmmm% 

IH^^^y F^Mv^^o y-f >C®ti^li5 0 0 k FC I ©71^5? - 

^'^(D, lMHz;b^Pj 5 0 0 k FC I *a^M?^^lgS:*-t?C^«i^>' ^^M^ b fe = 

f|^m*^2 5 OkFC I-eM^b. SNR=20Xlog (S^m:^J/lMH 

z;5)^e>5 0 0 kFc i*s^M?gtsc*T'<3b^:e->^-rx) iibT^mbifeo umti ( 

He) fej:t>*:^?^it (S*) (DM&iZit:^ -n^^mM.n^m^mn (R0 19 
0 0, HAl«^x>S:;-r U ?:M^^feo ^^3, UWi:30)mmzO e ^ 

MV>TVN^55)^, 1 O e li$&7 9 A/mT?$>-5„ 
[0 0 9 4] 

mcD^«'{4Mfcii, n - F • T>n- FWrX-ffitt^l^iSrllifebfeo n - F • 
r > n - \^m^^'\i^m.it. x ^ F h L ^ F^ -r :/JiT- n - F 

• T:/n- F«;'f^s:4 0 0, o o omm^JMv. m^JML^mmrm^'^y 

[0 0 9 5] 

(IIJgM 2 ) 

HJfeM 1 (SDH 1 4¥m^rmMC r - T a (C r : 6 5 a t %, T a : 3 
Sat %) y IC, C r - N b (Cr:65at%, Nb:35at 

%) fj^^iS^^^—^y.h^m^'^X 2 0 0:;r>^^X Fn--MIMb^fiB«^iiMl 

[0 0 9 6] 

mmm i cdh i i^m^rmmc r - t a ^-a-^ (C r : e 5 a t %, T a : 3 
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Sat %) (Dtf^io U {d, C r - T i (Cr:65at%, Ti:35at 

%) ti^^r^^^-^v ^$:M^^T2 0 oity^T. h n -A^Mb^ffiliHiiM i 

[0 0 9 7] 

l l i^m^y^mc r - T a ^-^^ (C r : e S a t %, T a : 3 
5 a t %) (Dff^t>^) Cr-Z r (Cr:65at%, Zr:35at 

%) iH^^fji^^-^y h=&Mv^T2 0 0;r>^^x h n - A^S L/7^^l6lillj6gM 1 

[0 0 9 8] 

mmmi<Dmi4¥m^Ti&MC r -T a^-^^ (Cr:65at%. Ta:3 
Sat %) U {C. C r - H f (Cr:65at%, Hf:35at 

%) tf^htji^^-^v hS:MV^T2 0 o;r>^*;^ h n - L feilfilillJgM 1 

[0 0 9 9] 

immm e ) 

IIJfeM 1 (D^2.i^^^ymmC o -W- B^-^^ (Co: 5 7 a t %, W : 4 
0 a t %, B : 3 a t %) <Z)*^t) U tC, C o (Co: 6 0 a t %, W 
: 4 0 a t%) ft^ht^^^-^v V^m^^XZ 0 0;r>i^;^ hn-A^Mbfeffi 

[0 10 0] 

i^mm 7 ) 

ll»Jl<Z)||2#NaffiT^MCo-W-B^-^^ (Co : 5 7 a t %> W : 4 
0 a t %, B : 3 a t %) (Z)*^*) U IC, C o -M o ^-^^ (Co : 6 0 a t 
Mo : 40at%) *^^^S^->^f^y^5:MV^T20 0;r>^^"';^ ha-A^Mb 

[0101] 
(IIJ6M 8 ) 
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mmmi(D^2 4¥m^ri&MCo-W-B^'^± (Co : 5 ? a t %. W : 4 
0 a t %, B : 3 a t %) <Di}^t> *J IC, C o -Mo - B^-^^ (Co : 5 7 a t 
%, Mo : 4 0 a t %, B : 3 a t %) -fy^^fj^^^-^V h SrfflyxT 2 0 0:r> 

h □ - b r=.mitmmpi i ^ i^^® ^jtn b ;fe„ 

[0 10 2] 

MMmi<Dm2^m^rMmC o-yV-B^^± CCo : 5 7 a t%, W: 4 
0 a t %, B : 3 a t %) (D3b^t>»;^C, C o -W-Mo^-^^ (C o : 6 0 a t 
%, W : 2 0 a t %, Mo : 2 0 a t %) ti^^tji^^-^v h S:MV^T 2 0 0 

[0 10 3] 

(mmm i o ) 

mmmi<^^2 4¥m^rmmc o-yf-B^^± (co : 5 7 a t%, w: 4 

0 a t %, B : 3 a t %) (D*>*)»JfC, Co-W-Mo-B^^^ (Co : 5 7 
a t W : 2 0 a t %, Mo: 2 0 a t %, B : 3 a t %) iS'^i^^^ —^V 

[0 10 4] 

(itmm 1 ) 

4¥mii£^tl^XitS^^mm. i^me ^ram. |^#2 0nim, 0 . 63 5 
mm. mmm^Syfy hU- 2^) SrDCVi^:^^ h n (T:^^;i/ 
A^±i^C 3 0 1 0) f^lCir^y h K^M^;g?:2 X 1 0"'^T o r r (2. 7 

XlO'^Pa) *-eP^b^#, ^l#l^ffiT^Si:bT. Co-W-B^^^ 
(C o : 5 7 a t %. W : 4 0 a t %. B : 3 a t %) h 5:M 

0 o:r>^x hn-AUM bfe, 
[0 10 5] 

■^(D^, 2 5 0°C{CjD^bfeo *n^=^> 1?*«S^0. 0 5PaT5# 

mmMLt^o m2^m^rmmiii^r. c r -t i-^^ (c r : s o a t %, t 

1 : 2 0 a t%) iS^h^Jt^^-^V h$:MV^T6 0 ;r > h n - A^M b fee 
^Nafficfil^Mi: bXttC o C r-^^ (C o : 6 5 a t %. C r : 3 5 a t %) *^ 
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C r - P t - B ( C o : 6 0 a t %> C r : 2 2 a t %. P t : 1 2 a t % 
. B : 6 a t%) ii^i^rji^ ^ - ff v h S:fl§ VNTig^'ffiJf T'feS C o C r P t B-^^ 
»S:2 0 0;r>y;^ hn-A®MJ?T'?^^b> i^-^^y) 5 0;r>i^X 

hn-h.^^mi'tco fi^J^^«)A r ffi{i3 mT o r r bfeo /t- 7;i/:^n /K U 
x--T-;i/;b^e3^^il?tM2 0;r>^*:^ hn-A5:T-V ^ST-^^^P L?SitM&?^ 

[0 10 6] 

(J:b^M 2 ) 

JrbiiM 1 con 1 i^^^T^mC o -W- B^-a-^ (C o : 5 7 a t %. W : 4 
0 a t %. B : 3 a t %) 'J IC, C o (C o : 6 0 a t %, W 

: 4 0 a t %) ts^ht^^^-^V h?:Mv^T2 0 0 h P - A^M bfeffi 

[0 10 7] 

JtigeM 1 1 #?^ttT%MC o -W- B^-a-^ (C o : 5 7 a t %, W : 4 
0 a t %, B : 3 a t %) (Dti^ti U IC> C o -Mo (Co : 6 0 a t %, 

Mo : 4 0 a t %) ts^i^t^^ ^ - v h$:ffiV^T2 0 0:t>^*X hn-A^jSL 

[0 10 8] 

(iti?M4) 

irblcM 1 CDH 1 #a'[4T%MC o -W- B^-a-^ (C o : 5 7 a t %, W : 4 
0 a t %. B : 3 a t %) (DtS'ti U {C> C o -Mo - B^-^^ (C o : 5 7 a t 
Mo : 4 0 a t %, B : 3 a t %) 35>^ ^ ^ *y h $:MvnT 2 0 0:t>' 

[0 10 9] 

iti^M 1 (Dm 1 l^lgg-liT^NSSC o -W- B^-^^ (C o : 5 7 a t %, W : 4 
0 a t B : 3 a t %) IC, C o -W-Mo^-^"^ (C o : 6 0 a t 
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%, W : 2 0 a t %, M o : 2 0 a t %) tS^^tjt^^-^v V §:MV^T 2 0 0:^ 
[0 110] 

(it«^M6) 

i:b^M 1 (D^ 1 #^'ffiT%MC o -W- B^-^^ (C o : 5 7 a t %, W : 4 
0 a t B : 3 a t %) (DtS^io^) C o -W-Mo -B^-^^ (C o : 5 7 
a t %, W : 2 0 a t %. M o : 2 0 a t %, B : 3 a t %) ts^^tj^^ ^ — ¥ 
h§:Mv^T2 0 Oy^y^7sYu-un.mht=.mtimim 1 

[0111] 

USSM 1-10. iti«M 1 — 6 <D(Z)fa#S^#tt ^ i: O^'^it:^ (He), #M 

ieMtC^i-J:e){CC o -W-B^^^, Co-Mo-B^-^^, Co-W-Mo 
- B^-^^T^liS N Rtt^^^^>fii$:^LTv^^*^ ^2 jc^-rn- K • T>a- 

[0 112] 

IIJfeM2~5li, ||l#?^'[4T«SM<Z)C r -T a^-^^(Z)f^t)y ICC r -N b 
Cr-Ti^^^, Cr-Zr^-^^, C r - H f ^j^-^-^^rM V%fc%C?) 
SNR, D-F • T>n- FKiX'l4^Mo*g^>^^^tc||JgMl iilH^ 

[0 113] 

•■ mmmG. 7, 9«f|2#^SttT^MCo-W-B9i?!'^^(Z)f^t)»;iCCo-W 

^-a-^, Co-Mo^-a-^, C o -W-Mo^-^^=&MVN^t;(Z)'efe'5*'!, SN 

n - F • ryu-]^m^^^^(Dmmi)'^Pkizmmmi iimmKSi^'v&^. 

Co-W^-a-^, Co-Mo^-a-^, C o -W-Mo^^^«i:b^M2, 3, 5 
T'^-Tcfc^tC, #^fiT'«SNR*U. 5 d B@S«V^}()^, C r - T a ^-a-^^^fc 
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[0 114] 

mi] 









TAA 


OW 


PW50 


SNR 




(Oe) 




(«V) 


(dB) 


(ns) 


(dB) 




4.341 


0.74 


1.232 


38.2 


9.33 


18.1 




4.289 


0.74 


1.221 


39.1 


9.34 


18.2 




4.353 


0.74 


1.234 


38.6 


9.36 


18.0 




4.361 


0.74 


1.257 


38.4 


9.31 


18.2 


mmms 


4.297 


0.73 


1,224 


39.3 


9.37 


18.3 


mmme 


4.412 


0.74 


1.212 


38.0 


9.29 


17.9 


mmmi 


4.290 


0.73 


1.215 


38.9 


9.35 


17.8 


mmms 


4.288 


0.73 


1.228 


38.5 


9.36 


18.1 


mmms 


4.325 


0.74 


1.242 


38.5 


9.34 


18.0 




4.278 


0.73 


1.209 


39.4 


9.41 


18.3 




4,327 


0.74 


1,211 


38.7 


9.41 


18.1 




4.256 


0.73 


1,213 


39.1 


9.36 


16.5 




4.321 


0.74 


1.222 


38.6 


9.42 


16.6 




4.245 


0.73 


1.243 


39.8 


9.41 


17.9 




4.213 


0.73 


1.232 


39.9 


9.36 


16.7 




4.259 


0.73 


1.243 


38.9 


9.36 


17.8 



[0 115] 









mmm^ 


m 


m 


mmm2 


m 


m 


mmms 


m 


m 




m 


m 


mmms 


m 


m 


mmme 


m 


m 




m 


m 






m 


mmm9 




m 




m 


m 






m 






m 


itmms 




* 


it^m4 


m 






m 


m 









[0 1 1 6] 
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C r - T a C r - N b C r - T i C r - Z r 

c r - H f ^'^^:^)^e>^ss¥*^e,^^^n-5>fprtl*^laJe^±S:-^t^»&#^^^'(^«3K 

±{C^]^L, $ ^tC^®±{CC o Co-W^-a-^, Co-W-B 
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